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Clinical application of stem cells in liver diseases
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Most liver diseases lead to hepatic dysfunction with organ failure. Liver transplantation is the best curative
therapy, but it has some limitations such as donor shortage, possibility of rejection, and maintenance of
immunosuppressant. New therapies have been actively searched for over several decades, primarily in the form
of artificial liver support devices and hepatocyte transplantation, but both of these modalities remain
experimental. Stem cells have recently shown promise in cell therapy because they have the capacity for
self-renewal and multilineage differentiation, and are applicable to human diseases.

Very recent reports of unexpected plasticity in adult bone marrow have raised hopes of stem cell therapy
offering exciting therapeutic possibilities for patients with chronic liver disease. Both rodent and human
embryonic stem cells, bone marrow hematopoietic stem cells, mesenchvmal stem cells, umbilical cord blood
cells, fetal liver progenitor cells, adult liver progenitor cells, and mature hepatocytes have been reported to be
capable of self-renewal, giving rise to daughter hepatocytes both in vive and in vitro. These cells can
repopulate livers in animal models of liver injury and appear to be able to improve liver function. However,
significant challenges still exist before these cells can be used in humans, such as the lack of consensus about
the immunophenotype of liver progenitor cells, uncertainty of the physiological role of reported candidate
stem/progenitor cells, practicality of obtaining sufficient quantity of cells for clinical use, and concerns over
ethics, long-term efficacy, and safety. There have been reports of phase 1 trials using stem cell transplantation
in humans for liver diseases, but more effective trials are needed. We review the use of stem cells (focusing
on adult ones) and the reported human clinical trials, and highlight the challenges facing clinicians in their
quest to use liver stem cells to save lives. (Korean ] Hepatol 2008;14:309-317)
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Table 1. Specific markers of hepatic stem cells
Marker

Oval cells Hepatocytes Bile duct cells

Albumin + + -
AFP + Fetal =
GST + Fetal +
M2-PK + Fetal +
CKR + + +
CK14 +/ : =
CK18 + + +
CK19 -/+ - +
ov-6 + - #
A6 + - +

AFP, alpha-fetoprotein, CK, cytokeratin:
GST, glutathione S-transferase:
M2-PK, M2 isoform of pyruvate kinase:
M2-pyruvate kinase: OV, oval.
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Figure 1. Hematopoietic stem cell in bone marrow as a
potential source of hepatic oval cells.
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Figure 2. Bone marrow derived stem cell subpopulations and their potential role in liver
injury (modified from the figure in reference 23). MSC, mesenchymal stem cellsi HSC, hema-
topoietic stem cells: EPC, endothelial progenitor cells.
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